Variations of chromatin, tubulin and actin structures in primate oocytes arrested during in vitro maturation and fertilization--what is this telling us about the relationships between cytoskeletal and chromatin meiotic defects?
A nonhuman primate model was applied to investigate the relationships between variations in the organization of microtubules, microfilaments, and chromatin in metaphase I and metaphase II oocytes. Marmoset oocytes were subjected to in vitro maturation and coincubation with sperm. Oocytes which failed to cleave were investigated for chromatin, tubulin, and actin using Hoechst 33258, fluorescein isothiocyanate (FITC)-labeled alpha-tubulin antibody and rhodamine-labeled phalloidin, respectively. Spindles were categorized according to size, shape and microtubule organization: normal, large, multipolar, disorganized, absent spindle, and spindles with broad poles. Actin caps were categorized as: normal, small, split, and disorganized. Chromosomal condensation and alignment were described as normal or abnormal. Improper chromosomal condensation was associated with both abnormal microfilament and microtubule arrangement. This was further associated with abnormal actin organization, disorientation and late stabilization of microtubules, but not related to abnormal organization of spindle poles. Chromosomal misalignment was associated with disorientation and late stabilization of tubulin, but not to broad spindle pole. Additionally, abnormal actin polarization appeared not to be related to abnormal spindle poles. The model system presented in this study could be used as an experimental platform for studying the contribution of different factors to the exactness of late meiotic events in primate oocytes. The present study provides basic information on spindle, chromosome, and actin normal and abnormal organization, which can be observed in in vitro matured, but failed to cleave primate oocytes.